The recent ALICE results on neutral meson production in pp collisions at the energies √ = 2.76 and 8 TeV are summarized. They are compared to previously published results at √ = 0.9 and 7 TeV and to theoretical predictions. Neutral pion production in p-Pb at √ = 5.02 TeV, in Pb-Pb collisions at √ = 2.76 TeV and spectra of direct photons measured in Pb-Pb collisions at √ = 2.76 TeV are discussed.
Introduction
Measurements of direct photon and neutral pion production in heavy-ion collisions provide a comprehensive set of observables characterizing properties of the hot QCD medium [1] . Unlike hadrons, direct photons are produced in all stages of a nucleusnucleus collision and therefore probe the initial state of the collision as well as the space-time evolution of the produced medium. Prompt direct photons provide means to control the initial stage of the collision and test whether the yield suppression of hard hadrons and, in particular neutral pions in Pb-Pb collision is a final-state effect and should be attributed to the parton energy loss in the hot medium. To investigate and understand the properties of this hot and dense partonic medium, the analysis of pp and p-Pb collisions is crucial. Measurements of neutral meson spectra in pp collisions serve as a reference for heavy-ion collisions, and also provide valuable data for confronting with perturbative QCD calculations and for studying scaling properties of hadron production at the LHC energies. In the frame of perturbative QCD, the production of neutral mesons in pp collisions is described by a convolution of parton distribution functions (PDF), cross-section of parton scattering and fragmentation function (FF), see e.g. [2] . Neutral mesons, in particular 0 and mesons, can be measured and identified in very wide range of transverse momenta and thus impose restrictions on
PDFs and FFs in a wide kinematic region. The ALICE experiment at LHC measures neutral pions and eta-mesons using their two-photon decays. Photons in ALICE are reconstructed via several complementary methods: either using electromagnetic calorimeters PHOS [3] and EMCAL [4] or by the Photon Conversion Method (PCM) -by identifying photons converted to + − pairs and reconstructed with the Inner Tracking System (ITS) [5] and the Time Projection
Chamber (TPC) [6] . Combination of these approaches uses the respective advantages of the detectors, that is the excellent momentum resolution of tracking system in measurement of conversion photons down to very low transverse momenta and the high reconstruction efficiency, triggering capability and good energy resolutions of calorimeters at high thus allowing measurement of neutral meson spectra in a wide range of transverse momenta with very good precision.
The PCM method uses the central tracking system and therefore large acceptance fig. 1 , we find that the largest acceptance and high efficiency has the EMC method, but it starts to decrease at ∼ 10 GeV/ because of cluster merging.
PHOS has smaller acceptance and smaller granularity so its normalized efficiency is ∼ 7 times smaller but start to decrease only at ∼ 30 GeV/ . The combined PCM-EMC approach has similar ⋅ to PHOS. And finally, the conversion method has the smallest normalized efficiency because of small material budget of inner ALICE detectors. energies. We found that at high > 2 GeV/ these spectra scale with the number of binary nucleon-nucleon collisions so that the nuclear modification factor , defined as the ratio of the spectrum in p-Pb collisions to the spectrum in the pp collisions at the same colliding energy and scaled with the number of binary collisions, does not show deviations from unity within uncertainties. Apparently, no significant cold nuclear matter effects are seen in neutral meson production.
In Pb-Pb collisions at √ = 2.76 TeV in contrast we find strong suppression of the yield of neutral pions [15] . The nuclear modification factor shows suppression by up to a factor ∼ 10 in central collisions, which is in agreement with other measurements of the yield of identified and non-identified hadrons and even jets. This suppression is consistent with energy loss of partons in hot quark-gluon matter. corresponds to the absence of cold nuclear effects within uncertainties. In Pb-Pb collisions we observe strong suppression in yield of neutral pions but absence of suppression of direct photon yield at high .
